Adenosine induces apoptosis in human liver cancer cells through ROS production and mitochondrial dysfunction.
Mitochondria are the most important sensor for apoptosis. Extracellular adenosine is well reported to induce apoptosis of tumor cells. Here we found that extracellular adenosine suppresses the cell growth by induction of apoptosis in BEL-7404 liver cancer cells, and identified a novel mechanism that extracellular adenosine triggers apoptosis by increasing Reactive Oxygen Species (ROS) production and mitochondrial membrane dysfunction in the cells. We observed that adenosine increases ROS production, activates c-Caspase-8 and -9 and Caspase effectors, c-Caspase-3 and c-PARP, induces accumulation of apoptosis regulator Bak, decreases Bcl-xL and Mcl-1, and causes the mitochondrial membrane dysfunction and the release of DIABLO, Cytochrome C, and AIF from mitochondria to cytoplasm in the cells; ROS inhibitor, NAC significantly reduces adenosine-induced ROS production; it also shows the same degree of blocking adenosine-induced loss of mitochondrial membrane potential (MMP) and apoptosis. Our study first observed that adenosine increases ROS production in tumor cells and identified the positive feedback loop for ROS-mediated mitochondrial membrane dysfunction which amplifies the death signals in the cells. Our findings indicated ROS production and mitochondrial dysfunction play a key role in adenosine-induced apoptosis of 7404 cells.